Depletion of dopamine in the nucleus accumbens prevents the generation of locomotion by metabotropic glutamate receptor activation.
The contribution of dopamine (DA) to the locomotion elicited by activation of nucleus accumbens (NAcc) metabotropic glutamate receptors (mGluRs) was investigated in the rat. Different groups of rats were pretreated with bilateral microinjections of either 6-hydroxydopamine (6-OHDA) or its vehicle into the NAcc and, on separate tests starting 10 days later, were tested for locomotion following microinjections (into the same site) of saline, the mGluR agonist, 1-aminocyclopentane-trans-1,3-dicarboxylic acid [(1S, 3R)-ACPD, 0.5 nmol/side] and amphetamine (AMPH, 6.8 nmol/side). DA levels at the microinjection sites were significantly depleted in 6-OHDA-treated rats (42-99% depletions compared to control values obtained in vehicle-treated rats). In contrast to the increased locomotion observed in non-lesioned animals, rats pretreated with 6-OHDA showed no increase in locomotor activity in response to (1S, 3R)-ACPD or AMPH when these were microinjected into the NAcc. The two groups of rats were indistinguishable when tested following NAcc saline. These findings suggest that, as with AMPH, enhanced locomotion produced by NAcc mGluR activation is dependent on intact DA neurotransmission in this site.